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mm* 

Stt^ J^T^ J I -r /WV* ~ ( Bacillus sp.) K 

1 ] #H 2000-21008 1 
[g^afcfcgU ] Biosci. Biotech. Biochem. , 59, 2172, U»SW 

[if.® * * *> <r>^(\ 

?»*itt«lltSV^H?S i "H,SigF,SigE,S G,SigK, 
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*i±ii^^ii^t LTS i gAfRNA'f'J^-K^TW^^tc, S i g 

-^T^#t^t^>^l^l«^> S i gAi^tiRNA* ;^ 
9— l?0*t±fflW»t:fiT"f*-fc5^»#*^^* (J- Bacterid. , 179. 4969^(199 
9)) o ZO>». IfcW«IJ^> S i g A»iJ:0«lfc**t4-/n*-^-*fe(7>fc^Mtt 

HByiJfcttLT. S i gAXtfS i gEt?B»SW t 9 piX«Uft4^n*-^-DN 
A &OT*So 

liT'n^-^DNA^tt^a^^-^ MStmS^ * ~ * 

S igAXtfSig E ****** J: * KilfeS-r* i fc ^t^^n€- 
^DNA«MtU©t^Jo 

*£££^n*-*-DNAtt, S i gA^^URNA^'J^-^^ B=F 
BMt:l3V^, S i gEh^URNAfy^^Tiot^^m 

K^g-r * - # s t § * o 

[0014] _ «. /o • o 

*3PJ3 ^^7 5; @tSB^>J £ X TJFM.mmn Opg-ftiiLipman-Pearsoni£ (Science, 2 
27 1435, (1985)) «o Tit** *L*o *#»K»±, «iStf »S V7 h - TGenetyx 
-Win (V7h?iTH#&) C^^ny-IWf (Search homology) 7 7 A SrJt) v> X. 

CfcfcUnit size to compare (ktup) * 2 k LT«W**T ? - K ± 9 *W 

*LTV** 0 S i gA<7)3^^^Jli. TTGac aT«tLj-3 5 *©1 

£fc*£i- 0 Bacillus Subtilis and Its Closest Relatives: From Genes to Cells. Ed 
ited by A. L. Sonenshein, American Society for Microbiology, pp289, UUUZ;; 0 ^ 
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LT JiIBIB?!]** 1 9 2- 5 5 2 . 2 «tt**t 1 3 3 ~ 5 8 

^f^^ B-sc: Bio 

technol Biochem. 64, 2281, 2000. Biosci Biotechnol Biochem. 56, 872, (199.)) o 

nltxk &»T»»9 2~ 5 5 2*** 4 6 1 - 5 7 0 pOli 

itr4 5 7 - 6 lObpOllUSi^WU^ i «5 «f ^ L < (± 4 5 7 ~ 5 2 0 
b p , tffc 4 5 7 - 4 8 0 b p OJ5lTO«*Ufc«*K«^4 

T x s v - *»**«>±* * * ^ ? i £ if? 

I i° q^If^"****^**-*-*^ ATAHTT (H i± AXiA CXIi T 

S*L*-3 5«*fc, 3^L<t±l 4^^^*^JCATACAATT^| 

W-10W*^i«*m ICffiL<liATATTTCAAGTAGTAAT 
AACATACAATHWtWt^^*^^^ (J- Mol. Biol. 32 
7 945 (2003)) , l^^M^i^fii^^^? LV '°-^ , » 

fr (BPtfl*-^ 2 ) <tM£*^»^ Kunkelft (Proc. Natl. Acad. Sci. UbA. 82, 4S», 
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S £ K J: tj , S i gET~Mf^£*L&:/n^-^-M5?iJ£#AL£yn^-?--DNA£ 
[0 0 2 0] 

DNAIff^-O— IfPSrS OE (splicing by overlap extension) -PCRfe (Gene, 77, 5 
1, 1989) mz* *)i%.&WM-f2>Z fcfcJ: »K SRDN A»frS:«it4 £ t^-e* 

[0 0 2 1 ] 

i *#fi<J i:SOE-PCRMv>T BE?!l#-i§- 1 "C^ $ ft* ifc*Be?iJ ^ * 4 
DNA«fK-^>— «K:tt3lfitlft*i*1-ifcHJ: S i g Etil? 7n^e- * - (IS 

[0 0 2 2] 

if, ±m d n a m>¥ <v~rmm & * rrnfcui dna mfr<D±.mm cfflv^^'fv-c 

Cfif-fV *jfttT^< (Hi) o 
[0 0 2 3 ] 

&V»"C\ lEg^PCR^TfS^L^2fl^<7)DNAl|ff>i-*#Mt U ±««DNAi 
itOigfEfiJy^ "v- i TMH D N ABftf-OTiKfll ^- 2 EI a (?) P C R £ 

?f 3 £ fcCiot, ±MDNAif^WT^»iT^1B!IDNAif>T-^±»^O^T-T 
P C RUHBWIS*. 2o«DNAIfr#lfeU *<0jftft«W3-K: S i gE 
T?B* ?W7n^-^- gg^ij *»#f £ frfc D N A Bf it &# 4 r t **t? § 4 (01 

) o 

[0 0 2 4 ] 

;©i^;fi$ii/;ya^-^-DNAI±, S i gAfcSnx., S i gEiaot^E 
«§fLafcje>, JS^^WK^-cfc, fOTi^^JiS^ w^jCXte^O^f- 

k * 3 - fi- & mitt<D%mntt t%&o 

Mf^ifcCJ;^ R3t^##**lffltJ!llfc*JV» , rS i gA^^L/:RNA*°'Ji7 
-•If Hi ij|e^§tL*i fc KJn;U ^«ifOT^o^<S^^MHi3V^Tl±S i gEt 

MW\ S i g E^f^$tL^^n^-^-@E^iJ^if7cH#^1-^mf^7^^0^n^-^ 
-2> o 

[0 0 2 5] 

gm? >^^«Xl^f'J^7 , f K^fST-ti, #HP^$tL-f\ tfeflk Jtp n n> awn. 

£*ffi**<0l*tBSU£tt, m^kMTU^* (Oxidoreductase) , J»HSt (Transferase) 
s ijn*#flll3fl (Hydrolase) , MMWm (Lyase), Iftjtif (Isomerase) N ^J»ft 
(Ligase/Synthetase) #7)^3: 75 s > $f 3fi K it -tr ;v 9 - «-7 5 7-fe\ zfvrT 
— W<03ta*^**W»^JW»f fc*L4o #»jJP7jC7r»^*^7rS (Bi 

ochem. J., 280, 309 (1991)) <=P~e 1 y 5 U - 5 KJR-tS -b ^ 7 -HlfimJ h ft, ^Tfe 

, SB^iJ#-i-4Xt±K^J#-t6 -e^$ft£7 S ;iE?iJ^^^;^JVXlIf4*W7JV 
* 0 -fc>U 9 mmr 5 ygfeBB^Ji: 7 0 %, L< tt 8 0 %. «£ «3 0 t L < (i 9 0 
%£Lt. S ?> Kljff* L < tt 9 5 #H$f * L < 14 9 8 %£LtOffi-H±**-f S 7 5 

y Bfeee^u # e> * ^ -t ;v 9 - e> ti& o 
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* *£"vU £ U>. ttH 2 0 0 0 - 2 1 0 0 8 1 ^»^i¥4- 

FRRM RP 7875) ^KSM- 6 4* (FERM BP-2886) £ 5fc <Z> * * 7 -*&U*?Mf} ®™f 

SSf r ixK°- (Bacillus sp.) KSM-S 2 3 7»S*«T**W 

b) 7-5X5 KpHY-S 2 3 7 *»fflfcU iU k 2 3 7 U 

>i"f^JiW ^kbilfit (B) *»« 
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7> FpHY-S 2 3 7W*tiL/; 0 

1 t KPHY- S 2 3 7 EP l S ™a« 

till I. HI* IxnlZX*** 10 m L« L B** r «7««i 

!%NaCU 7. B*J*f-^ n ;- ^» m Sjiie* 

/Co 

[0 0 3 31 
1*1] 



:79-r -7- 






2 3 7 UB 1 


TTGCGGATCCAACAGGCTTATATTTAGAGGAAATTTC 


10 


EP 1 UP r 


GTATGTTATTACTACTTGAAATATTCTACCCCCCTTCCTA 


11 


EP 1 DN f 


ATATTTCAAGTAGTAATAACATACAATACTTATAAGTTG 


12 


S 2 3 7 RV 


TCGCTACCCTTTTATTATCG 


13 



[0 0 3 4] 

m2] 





7 u °t)V7—'&&m£m*. (mam 


p h y — s 2 3 7 w (m&m) 


10 0 


pHY-S 2 3 7 EP 1 ' 


16 5 



[0 0 3 5] 
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SEQUENCE LISTING 



<110> MO CORPORATION 
<120> Modified promoters 
<130> P01091603 

<160> 13 

<170> Patentln Ver. 3. 1 

<210> 1 

<211> 572 

<212> DNA 

<213> Bacillus sp. KSM-S237 



^tttgccga tgcaacaggc ttatatttag aggaaatttc tttttaaatt gaatacggaa 60 
taaaatcagg taaacaggtc ctgattttat ttttttgagt tttttagaga actgaagatt 120 
gaaataaaag tagaagacaa aggacataag aaaattgcat tagttttaat tatagaaaac 
gcctttttat aattatttat acctagaacg aaaatactgt ttcgaaagcg gtttactata 
aaaccttata ttccggctct tttttaaaac agggggtaaa aattcactct agtattctaa 
tttcaacatg ctataataaa tttgtaagac gcaatatgca tctctttttt tacgatatat 
gtaagcggtt aaccttgtgc tatatgccga tttaggaagg ggggtagatt gagtcaagta 
gtaataatat agataactta taagttgttg agaagcagga gagcatctgg gttactcaca 
agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 
ttcaattact ttaaaaatat ttaggaggta at 



<210> 2 

<211> 609 

<212> DNA 

<213> Bacillus sp. KSM-64 



180 
240 
300 
360 
420 
480 
540 
572 



agtacttacc attttagagt caaaagatag aagccaagca ggatttgccg atgcaaccgg 60 

cttatattta gagggaattt ctttttaaat tgaatacgga ataaaatcag gtaaacaggt 120 
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cctgatttta tttttttgaa tttttttgag aactaaagat tgaaatagaa gtagaagaca 
acggacataa gaaaattgta ttagttttaa ttatagaaaa cgcttttcta taattattta 
tacctagaac gaaaatactg tttcgaaagc ggtttactat aaaaccttat attccggctc 
tttttttaaa cagggggtga aaattcactc tagtattcta atttcaacat gctataataa 
atttgtaaga cgcaatatac atcttttttt tatgatattt gtaagcggtt aaccttgtgc 
tatatgccga tttaggaagg gggtagattg agtcaagtag tcataattta gataacttat 
aagttgttga gaagcaggag agaatctggg ttactcacaa gttttttaaa acattatcga 
aagcactttc ggttatgctt atgaatttag ctatttgatt caattacttt aataatttta 
ggaggtaat 



180 

240 

300 

360 

420 

480 

540 

600 

609 



<210> 3 

<211> 3150 

<212> DNA 

<213> Bacillus sp. KSM-S237 
<220> 

<221> CDS 

<222> (573) . . (3044) 

<223> 

<220> 

<221> sig_j>eptide 

<222> (573) . . (659) 
<223> 

<220> 

<221> matjpeptide 
<222> (660) . . (3044) 
<223> 

gtmgccga tgcaacaggc ttatatttag aggaaatttc tttttaaatt gaatacggaa 60 
taaaatcagg taaacaggtc ctgattttat ttttttgagt tttttagaga actgaagatt 120 
gaaataaaag tagaagacaa aggacataag aaaattgcat tagttttaat tatagaaaac 
gcctttttat aattatttat acctagaacg aaaatactgt ttcgaaagcg gtttactata 



180 
240 



aaaccttata ttccggctct tttttaaaac agggggtaaa aattcactct agtattctaa 

t t t ^rr fkfc o n n r c 



300 
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tttcaacatg ctataataaa tttgtaagac gcaatatgca tctctttttt tacgatatat 360 

gtaagcggtt aaccttgtgc tatatgccga tttaggaagg ggggtagatt gagtcaagta 420 

gtaataatat agataactta taagttgttg agaagcagga gagcatctgg gttactcaca 480 

agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 540 

ttcaattact ttaaaaatat ttaggaggta at atg atg tta aga aag aaa aca 593 

Met Met Leu Arg Lys Lys Thr 
-25 

aag cag ttg att tct tec att ctt att tta gtt tta ctt eta tct tta 641 
Lys Gin Leu lie Ser Ser lie Leu He Leu Val Leu Leu Leu Ser Leu 
-20 -15 -10 

ttt ccg gca get ctt gca gca gaa gga aac act cgt gaa gac aat ttt 689 
Phe Pro Ala Ala Leu Ala Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe 
-5 -11 5 10 

aaa cat tta tta ggt aat gac aat gtt aaa cgc cct tct gag get ggc 737 
Lys His Leu Leu Gly Asn Asp Asn Val Lys Arg Pro Ser Glu Ala Gly 
15 20 25 

gca tta caa tta caa gaa gtc gat gga caa atg aca tta gta gat caa 785 
Ala Leu Gin Leu Gin Glu Val Asp Gly Gin Met Thr Leu Val Asp Gin 
30 35 40 

cat gga gaa aaa att caa tta cgt gga atg agt aca cac gga tta cag 833 
His Gly Glu Lys He Gin Leu Arg Gly Met Ser Thr His Gly Leu Gin 
45 50 55 

tgg ttt cct gag ate ttg aat gat aac gca tac aaa get ctt tct aac 881 
Trp Phe Pro Glu He Leu Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn 
60 65 70 

gat tgg gat tec aat atg att cgt ctt get atg tat gta ggt gaa aat 929 
Asp Trp Asp Ser Asn Met lie Ai~g Leu Ala Met Tyr Val Gly Glu Asn 
75 80 85 90 

ggg tac get aca aac cct gag tta ate aaa caa aga gtg att gat gga 977 
Gly Tyr Ala Thr Asn Pro Glu Leu He Lys Gin Arg Val He Asp Gly 
95 100 105 

att gag tta gcg att gaa aat gac atg tat gtt att gtt gac tgg cat 1025 
He Glu Leu Ala He Glu Asn Asp Met Tyr Val He Val Asp Trp His 
110 115 120 



gtt cat gcg cca ggt gat cct aga gat cct gtt tat gca ggt get aaa 
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Val His Ala Pro Gly Asp Pro Arg Asp Pro Val Tyr Ala Gly Ala Lys 
125 130 135 

gat ttc ttt aga gaa att gca get tta tac cct aat aat cca cac att 1121 
Asp Phe Phe Arg Glu He Ala Ala Leu Tyr Pro Asn Asn Pro His He 
140 145 150 

att tat gag tta gcg aat gag ccg agt agt aat aat aat ggt gga gca 1169 
He Tyr Glu Leu Ala Asn Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala 
155 160 165 l' u 

ggg att ccg aat aac gaa gaa ggt tgg aaa gcg gta aaa gaa tat get 
Gly He Pro Asn Asn Glu Glu Gly Trp Lys Ala Val Lys Glu Tyr Ala 
175 180 185 

gat cca att gta gaa atg tta cgt aaa age ggt aat gca gat gac aac 
Aso Pro He Val Glu Met Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn 
190 195 200 

att ate att gtt ggt agt cca aac tgg agt cag cgt ccg gac tta gca 
He He He Val Gly Ser Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala 
205 210 215 

get gat aat cca att gat gat cac cat aca atg tat act gtt cac ttc 
Ala Asp Asn Pro He Asp Asp His His Thr Met Tyr Thr Val His Phe 
220 225 230 

tac act ggt tea cat get get tea act gaa age tat ccg tct gaa act 
Tyr Thr Gly Ser His Ala Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr 
235 240 245 250 

cct aac tct gaa aga gga aac gta atg agt aac act cgt tat gcg tta 
Pro Asn Ser Glu Arg Gly Asn Val Met Ser Asn Thr Arg Tyr Ala Leu 
255 260 265 

gaa aac gga gta gcg gta ttt gca aca gag tgg gga acg agt caa get 
Glu Asn Gly Val Ala Val Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala 
270 275 280 

agt gga gac ggt ggt cct tac ttt gat gaa gca gat gta tgg att gaa 1553 
Ser Gly Asp Gly Gly Pro Tyr Phe Asp Glu Ala Asp Val Trp He Glu 
285 ' 290 295 



1217 



1265 



1313 



1361 



1409 



1457 



1505 



ttt tta aat gaa aac aac att age tgg get aac tgg tct tta acg aat 1601 
Phe Leu Asn Glu Asn Asn He Ser Trp Ala Asn Trp Ser Leu Thr Asn 
300 305 310 

aaa aat gaa gta tct ggt gca ttt aca cca ttc gag tta ggt aag tct 1649 
Lys Asn Glu Val Ser Gly Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser 
315 320 325 330 
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aac gca acc aat ctt gac cca ggt cca gat cat gtg tgg gca cca gaa 1697 
Asn Ala Thr Asn Leu Asp Pro Gly Pro Asp His Val Trp Ala Pro Glu 
335 340 345 

gaa tta agt ctt tct gga gaa tat gta cgt get cgt att aaa ggt gtg 
Glu Leu Ser Leu Ser Gly Glu Tyr Val Arg Ala Arg He Lys Gly Val 
350 355 360 

aac tat gag cca ate gac cgt aca aaa tac acg aaa gta ctt tgg gac 
Asn Tyr Glu Pro He Asp Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp 
365 370 375 

ttt aat gat gga acg aag caa gga ttt gga gtg aat teg gat tct cca 
Phe Asn Asp Gly Thr Lys Gin Gly Phe Gly Val Asn Ser Asp Ser Pro 
380 385 390 

aat aaa gaa ctt att gca gtt gat aat gaa aac aac act ttg aaa gtt 
Asn Lys Glu Leu He Ala Val Asp Asn Glu Asn Asn Thr Leu Lys Val 
395 400 405 41U 

teg gga tta gat gta agt aac gat gtt tea gat ggc aac ttc tgg get 
Se? fly Leu Asp Val Ser Asn Asp Val Ser Asp Gly Asn Phe Trp Ala 
415 420 

aat get cgt ctt tct gee aac ggt tgg gga aaa agt gtt gat att tta 
Asn Ala Arg Leu Ser Ala Asn Gly Trp Gly Lys Ser Val Asp He Leu 
430 435 440 

ggt get gag aag ctt aca atg gat gtt att gtt gat gaa cca acg acg 
Gly Ala Glu Lys Leu Thr Met Asp Val He Val Asp Glu Pro Thr Thr 
445 450 455 

eta get att gcg gcg att cca caa agt agt aaa agt gga tgg gca aat 
Val Ma He Ala Ala He Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn 
460 465 470 

cca gag cgt get gtt cga gtg aac gcg gaa gat ttt gtc cag caa acg 
Pro Glu Arg Ala Val Arg Val Asn Ala Glu Asp Phe Val Gin Gin Thr 
475 480 485 490 

gac ggt aag tat aaa get gga tta aca att aca gga gaa gat get cct 
Asp G?y Lys Tyr Lys Ala Gly Leu Thr He Thr Gly Glu Asp Ala Pro 
495 500 ^ UD 

aac eta aaa aat ate get ttt cat gaa gaa gat aac aat atg aac aac 
Asn Leu Lys Asn He Ala Phe His Glu Glu Asp Asn Asn Met Asn Asn 
510 515 520 

ate att ctg ttc gtg gga act gat gca get gac gtt att tac tta gat 2273 

ffi!E# 2005-3033561 



1745 



1793 



1841 



1889 



1937 



1985 



2033 



2081 



2129 



2177 



2225 
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He He Leu Phe Val Gly Thr Asp Ala Ala Asp Val lie Tyr Leu Asp 
525 • 530 535 

aac att aaa gta att gga aca gaa gtt gaa att cca gtt gtt cat gat 
Asn He Lys Val lie Gly Thr Glu Val Glu He Pro Val Val His Asp 
540 545 550 

cca aaa gga gaa get gtt ctt cct tct gtt ttt gaa gac ggt aca cgt 
Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe Glu Asp Gly Thr Arg 

565 °' u 



^-v! 6/ 



555 560 



raa est tgg gac tgg get gga gag tct ggt gtg aaa aca get tta aca 
Gin G?y Trp Lp Trp Ala Sly Glu Ser Gly Val Lys Thr Ala Leu Thr 
575 580 585 

att gaa gaa gca aac ggt tct aac gcg tta tea tgg gaa ttt gga tat 
lie Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr 
590 595 600 

cca gaa gta aaa cct agt gat aac tgg gca aca get cca cgt tta gat 
?ro Glu Val Lys Pro Ser Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp 
605 610 615 

ttc tgg aaa tct gac ttg gtt cgc ggt gag aat gat tat gta get ttt 
Phe Trp Lys Ser Asp Leu Val Arg Gly Glu Asn Asp Tyr Val Ala Phe 
620 625 630 

sat ttc tat eta gat cca gtt cgt gca aca gaa ggc gca atg aat ate 
Lp Phe Tyr Leu Lp Pro Val Arg Ala Thr Glu Gly Ala Met Asn He 
635 " 640 645 obU 

aat tta gta ttc cag cca cct act aac ggg tat tgg gta caa gca cca 
Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr Trp Val Gin Ala Pro 
555 660 ooo 

aaa acg tat acg att aac ttt gat gaa tta gag gaa gcg aat caa gta 
Lys Th? Tyr Thr He Asn Phe Asp Glu Leu Glu Glu Ala Asn Gin Val 
670 675 680 

aat ggt tta tat cac tat gaa gtg aaa att aac gta aga gat att aca 
Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn Val Arg Asp He Thr 
685 690 695 

aac att caa gat gac acg tta eta cgt aac atg atg ate att ttt gca 
Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met Met He He Phe Ala 
700 705 710 



2321 



2369 



2417 



2465 



2513 



2561 



2609 



2657 



2705 



2753 



2801 



2849 



gat gta gaa agt gac ttt gca ggg aga gtc ttt gta gat aat gtt cgt 
£p Val Glu Ser Lp Phe Ala Gly Arg Val Phe Val Asp Asn Val Arg 
715 720 725 ' dU 

miE# 2005-3033561 
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ttt gag ggg get get act act gag ccg gtt gaa cca gag cca gtt gat 2897 
Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu Pro Glu Pro Val Asp 
735 740 745 

cct ggc gaa gag acg cca cct gtc gat gag aag gaa gcg aaa aaa gaa 2945 
Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys Glu Ala Lys Lys Glu 
750 755 760 

caa aaa gaa gca gag aaa gaa gag aaa gaa gca gta aaa gaa gaa aag 2993 
Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala Val Lys Glu Glu Lys 
765 770 775 

aaa gaa get aaa gaa gaa aag aaa gca gtc aaa aat gag get aag aaa 3041 
Lys Glu Ala Lys Glu Glu Lys Lys Ala Val Lys Asn Glu Ala Lys Lys 
780 785 790 

aaa taatctatta aactagttat agggttatct aaaggtctga tgtagatctt 3094 

Lys 

795 

ttagataacc tttttcttgc ataactggac acagagttgt tattaaagaa agtaag 3150 



<210> 4 
<211> 795 
<212> PRT 

<213> Bacillus sp. KSM-S237 
<400> 4 

Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn 
15 10 15 



Asp Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
20 25 30 



Val Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin 
35 40 45 



Leu Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu 
50 55 60 



Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met 
65 70 75 80 
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He Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro 
85 90 95 



Glu Leu He Lys Gin Arg Val He Asp Gly He Glu Leu Ala He Glu 
100 105 110 



Asn Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp 
115 120 125 



Pro Arg Asp Pro Val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu He 
130 135 140 



Ala Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn 
145 150 155 160 



Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu 
165 170 175 



Glu Gly Trp Lys Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met 
180 185 190 



Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser 
195 200 205 



Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro lie Asp 
210 215 220 



Asp His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala 
225 230 235 240 



Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 



Asn Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val 
260 265 270 



Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro 

ffifE# 2005-3033561 



275 



#11 2004-062853 

280 285 



9/ 



Tyr Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn 

295 300 



290 



He Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly 



305 



310 



315 



Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp 
325 330 33b 



Pro Gly Pro Asp His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly 
340 345 350 



Glu Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp 
355 360 365 

Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys 
370 375 380 



Gl 

385 



n Gly Phe Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu He Ala 



390 



395 



Val Asp Asn Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser 

410 4lt) 



405 



Asn Asp Val Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala 
420 425 4 30 



Asn Gly Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr 



435 



Met Asp Val He Val Asp Glu Pro Thr Thr Val Ala He Ala Ala He 

455 460 



450 



Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg 
465 470 475 480 



ffiiE#2 005-3033561 



#® 2004-062853 



^-v: 10/ 



Val Asn Ala Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala 

490 495 



485 



Gly Leu Thr He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn He Ala 
500 505 510 



Phe His Glu Glu Asp Asn Asn Met Asn Asn He He Leu Phe Val Gly 
515 520 525 



Thr Asp Ala Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly 
530 535 540 



Thr Glu Val Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val 
545 550 555 560 

Leu Pro Ser Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala 
565 570 575 



Glv Glu Ser Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly 
580 585 590 



Ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser 

600 505 



595 



Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu 
610 " 615 620 



Val Arg Gly Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro 
625 630 635 64U 



Val Arg Ala Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro 

650 655 



645 



Pro Thr Asn Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn 
660 665 670 



Phe Asp Glu Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr 

ffi|iE# 2005-3033561 



675 



#HI 2004-062853 

680 685 



Glu Val Lys He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr 

695 700 



690 



Leu Leu Arg Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe 



705 



710 



715 



Ala Gly Arg Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr 

730 735 



725 



Thr Glu Pro Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro 
' 740 745 750 



Pro Val Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys 
755 760 765 



Glu Glu Lys Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu 
770 775 780 



Lys Lys Ala Val Lys Asn Glu Ala Lys Lys Lys 
785 790 795 



<210> 5 

<211> 3332 

<212> DNA 

<213> Bacillus sp. KSM-64 
<220> 

<221> CDS 

<222> (610) . . (3075) 

<223> 

<220> 

<221> sig_peptide 

<222> (610) . . (696) 
<223> 



<220> 

<221> mat_peptide 

<222> (697) . . (3075) 
<223> 
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agtacttacc attttagagt caaaagatag aagccaagca ggatttgccg atgcaaccgg 60 

cttatattta gagggaattt ctttttaaat tgaatacgga ataaaatcag gtaaacaggt 120 

cctgatttta tttttttgaa tttttttgag aactaaagat tgaaatagaa gtagaagaca 180 

acggacataa gaaaattgta ttagttttaa ttatagaaaa cgcttttcta taattattta 

tacctagaac gaaaatactg tttcgaaagc ggtttactat aaaaccttat attccggctc 

tttttttaaa cagggggtga aaattcactc tagtattcta atttcaacat gctataataa 

atttgtaaga cgcaatatac atcttttttt tatgatattt gtaagcggtt aaccttgtgc 

tatatgccga tttaggaagg gggtagattg agtcaagtag tcataattta gataacttat 

aagttgttga gaagcaggag agaatctggg ttactcacaa gttttttaaa acattatcga 

aagcactttc ggttatgctt atgaatttag ctatttgatt caattacttt aataatttta 

ggaggtaat atg atg tta aga aag aaa aca aag cag ttg att tct tec att 651 
Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He 
-25 -20 



ctt att tta gtt tta ctt eta tct tta ttt ccg aca get ctt gca gca 
Leu He Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala 
_15 -10 -5 - 1 1 

gaa gga aac act cgt gaa gac aat ttt aaa cat tta tta ggt aat gac 
Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp 
5 10 15 

aat gtt aaa cgc cct tct gag get ggc gca tta caa tta caa gaa gtc 
Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val 
20 ~ 25 30 

gat gga caa atg aca tta gta gat caa cat gga gaa aaa att caa tta 
Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu 
35 40 45 

cgt gga atg agt aca cac gga tta caa tgg ttt cct gag ate ttg aat 
Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn 
50 55 60 

gat aac gca tac aaa get ctt get aac gat tgg gaa tea aat atg att 
Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He 
70 75 8U 



240 

300 

360 

420 

480 

540 

600 



699 



747 



795 



843 



891 



939 
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cgt eta get atg tat gtc ggt gaa aat ggc tat get tea aat cca gag 
Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu 
85 90 ^ 

tta att aaa age aga gtc att aaa gga ata gat ctt get att gaa aat 
Leu He Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn 
100 105 HO 

gac atg tat gtc ate gtt gat tgg cat gta cat gca cct ggt gat cct 
Sp Me? Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro 
115 120 I 25 

aga gat ccc gtt tac get gga gca gaa gat ttc ttt aga gat att gca 
Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He 
130 " 135 I 40 145 

gca tta tat cct aac aat cca cac att att tat gag tta gcg aat gag 
Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu 
150 155 I 60 

cca agt agt aac aat aat ggt gga get ggg att cca aat aat gaa gaa 
Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu 
165 170 I 75 

ggt tgg aat gcg gta aaa gaa tac get gat cca att gta gaa atg tta 
It Trp Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu 
180 185 190 

cgt gat age ggg aac gca gat gac aat att ate att gtg ggt agt cca 
Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pio 
195 200 205 

aac tgg agt cag cgt cct gac tta gca get gat aat cca att gat gat 
Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp 
2io 215 220 

cac cat aca atg tat act gtt cac ttc tac act ggt tea cat get get 
His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His A a Ala 
230 235 240 

tea act gaa age tat ccg cct gaa act cct aac tct gaa aga gga aac 
Ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn 
245 250 255 

gta atg agt aac act cgt tat gcg tta gaa aac gga gta gca gta ttt 
Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe 
260 265 270 



^-v: 13/ 

987 
1035 



1083 



1131 



1179 



1227 



1275 



1323 



1371 



1419 



1467 



1515 



1563 



gca aca gag tgg gga act age caa gca aat gga gat ggt ggt cct tac 
Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr 
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275 280 285 

ttt gat gaa gca gat gta tgg att gag ttt tta aat gaa aac aac att 1611 
Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He 
290 295 300 305 

age tgg get aac tgg tct tta acg aat aaa aat gaa gta tct ggt gca 1659 
Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala 
310 315 320 

ttt aca cca ttc gag tta ggt aag tct aac gca aca agt ctt gac cca 1707 
Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro 
325 330 335 

ggg cca gac caa gta tgg gta cca gaa gag tta agt ctt tct gga gaa 1755 
Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu 
340 345 350 

tat gta cgt get cgt att aaa ggt gtg aac tat gag cca ate gac cgt 1803 
Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg 
355 360 365 

aca aaa tac acg aaa gta ctt tgg gac ttt aat gat gga acg aag caa 1851 
Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin 
370 375 380 385 

gga ttt gga gtg aat gga gat tct cca gtt gaa gat gta gtt att gag 1899 
Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu 
390 395 400 

aat gaa gcg ggc get tta aaa ctt tea gga tta gat gca agt aat gat 1947 
Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp 
405 410 415 

gtt tct gaa ggt aat tac tgg get aat get cgt ctt tct gec gac ggt 1995 
Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly 
420 425 430 

tgg gga aaa agt gtt gat att tta ggt get gaa aaa ctt act atg gat 2043 
Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp 
435 440 445 

gtg att gtt gat gag ccg acc acg gta tea att get gca att cca caa 2091 
Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin 
450 455 460 465 

ggg cca tea gee aat tgg gtt aat cca aat cgt gca att aag gtt gag 2139 
Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu 
470 475 480 
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cca act aat ttc gta ccg tta gga gat aag ttt aaa gcg gaa tta act 
Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr 
485 490 495 

ata act tea get gac tct cca teg tta gaa get att gcg atg cat get 
lie Thr Ser Ma Asp Ser Pro Ser Leu Glu Ala He Ala Met His Ala 
500 505 510 

gaa aat aac aac ate aac aac ate att ctt ttt gta gga act gaa ggt 
Glu Asn Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu Gly 
515 520 525 

get gat gtt ate tat tta gat aac att aaa gta att gga aca gaa gtt 
Ala Lp Val lie Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 

540 3^ 



^-v: 15/ 

2187 
2235 
2283 
2331 



530 535 



gaa att cca gtt gtt cat gat cca aaa gga gaa get gtt ctt cct tct 
ITu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
550 555 560 

gtt ttt gaa gac ggt aca cgt caa ggt tgg gac tgg get gga gag tct 
Val Phe Glu Asp Gly Thr Arg Gin Gly Tip Asp Trp Ala Gly Glu Ser 
565 570 575 

ggt gtg aaa aca get tta aca att gaa gaa gca aac ggt tct aac gcg 
GW Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 

tta tea tgg gaa ttt gga tac cca gaa gta aaa cct agt gat aac tgg 
Leu lev T? P Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
595 ' 600 605 

gca aca get cca cgt tta gat ttc tgg aaa tct gac ttg gtt cgc ggt 
Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
610 615 620 t>Zb 

cr aa aat sat tat gta act ttt gat ttc tat eta gat cca gtt cgt gca 
Glu Asn Ssp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 

aca gaa ggc gca atg aat ate aat tta gta ttc cag cca cct act aac 
Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 

*ee tat tgg gta caa gca cca aaa acg tat acg att aac ttt gat gaa 
25 Tyr tS Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 



2379 



2427 



2475 



2523 



2571 



2619 



2667 



2715 



2763 



tta gag gaa gcg aat caa gta aat ggt tta tat cac tat gaa gtg aaa 
Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 

mW&2 005-3033561 
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575 680 685 



aft aac eta aga gat att aca aac att caa gat gac acg tta eta cgt 
Re Z fal 5 U He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
590 695 700 'Ut> 



^-v: 16/ 



2811 



aac atg atg ate att ttt gca gat gta gaa agt gac ttt gca ggg aga 
Asn Me? Met lie He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

crtr ttt eta gat aat gtt cgt ttt gag ggg get get act act gag ccg 
fal Phe fal gp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 730 735 

gtt gaa cca gag cca gtt gat cct ggc gaa gag acg ccg cct gtc gat 
Val ITu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 

gag aag gaa gcg aaa aaa gaa caa aaa gaa gca gag aaa gaa gag aaa 
SS Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
755 760 765 

gaa gca gta aaa gaa gaa aag aaa gaa get aaa gaa gaa aag aaa gca 
Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
770 775 780 (™ 

ate aaa aat gag get acg aaa aaa taatctaata aactagttat agggttatct 
He Lys Asn Glu Ala Thr Lys Lys 
790 

aaaggtctga tgeagatett ttagataacc tttttttgea taactggaca tagaatggtt 
attaaagaaa gcaaggtgtt tatacgatat taaaaaggta gcgattttaa attgaaacct 
ttaataatgt cttgtgatag aatgatgaag taatttaaga gggggaaacg aagtgaaaac 
ggaaatttct agtagaagaa aaacagacca agaaatactg caagctt 



2859 

2907 

2955 

3003 

3051 

3105 

3165 
3225 
3285 
3332 



<210> 6 

<211> 793 

<212> PRT 

<213> Bacillus sp. KSM-64 

<400> 6 

Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly 
1 5 10 15 
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Asp Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
20 25 30 



Val Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin 
35 40 45 



Leu Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu 
50 55 60 



Asn Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met 
65 70 75 80 



He Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro 
85 90 95 



Glu Leu He Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu 
100 105 110 



Asn Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp 
115 120 125 



Pro Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He 
130 135 140 



Ala Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn 
145 150 155 160 



Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu 
165 170 175 



Glu Gly Trp Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met 
180 185 190 



Leu Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser 
195 200 205 



Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp 
210 215 220 
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Asp His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala 



225 



230 



235 



Ala Ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 



Asn Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val 
260 265 270 



Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro 
275 280 285 

Tyr Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn 
290 " 295 300 



He Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly 



305 



310 



315 



Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp 
' ' " 325 330 335 



Pro Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly 
340 345 350 



Glu Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp 
~ ~ 360 365 



355 



Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys 
370 " 375 380 

Gin Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val lie 
385 " 390 395 



Glu Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn 

410 41D 



405 
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Asp Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp 

425 430 



420 



Gly Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met 
J ' 440 445 



435 



Asp 



Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro 



450 



455 



460 



Gin Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val 
465 470 4 ?5 480 

Glu Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu 
485 490 4 95 



Thr He Thr Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His 
500 505 510 



Ala Glu Asn Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu 
515 520 525 



Gly Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu 

535 540 



530 



Val Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro 
545 550 555 ^ u 



Ser Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu 

570 5/0 



565 



Ser Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn 

585 \yd\j 



580 



Ala Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn 

600 605 



595 



Tru Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg 
P 610 615 620 
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Gly Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg 
625 630 635 640 



Ala Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr 
645 650 655 



Asn Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp 
660 665 670 



Glu Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val 
675 680 685 



Lys He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu 
690 695 700 



Arg Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly 
705 710 715 720 



Arg Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu 
725 730 735 



Pro Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val 
740 745 750 



Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu 
755 760 765 



Lys Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys 
770 775 780 



Ala He Lys Asn Glu Ala Thr Lys Lys 
785 790 



<210> 7 
<211> 

<212> PRT 

<213> Bacillus sp. KSM-K38 
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<400> 7 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 
15 10 15 



Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 
20 25 30 



Ser Asp Ala Gly He Thr Ala He Trp He Pro Pro Ala Tyr Lys Gly 
35 40 45 



Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 
50 55 60 



Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 



Ala Gin Leu Glu Arg Ala He Gly Ser Leu Lys Ser Asn Asp He Asn 
85 90 95 



Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr 
100 105 110 



Glu Ala Val Gin Ala Val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 
115 120 125 



He Ser Gly Ala Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser 
130 135 140 



Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 



Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg 
165 170 175 



Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 
180 185 190 
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Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 
195 200 205 



Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 
210 215 220 



Leu Asp Gly Tyr Arg Leu Asp Ala lie Lys His lie Pro Phe Trp Tyr 
225 230 235 240 



Thr Ser Asp Trp Val Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu 
245 250 255 



Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 
260 265 270 



Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 
275 280 285 



Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 
290 295 300 



Arg Asn He Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala 
305 310 315 320 



Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 
325 330 335 



Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 
340 345 350 



Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 
355 360 365 



He Pro Asn Asp Asn He Ser Ala Lys Lys Asp Met He Asp Glu Leu 
370 375 380 



Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 

miiE# 2005-3033561 



mm 2 0 0 4 - 0 6 2 8 5 3 : 23/ 

385 390 395 400 

Asp His Tip Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg 
405 410 415 

Pro Asn Ser Gly Leu Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser 
420 425 430 

Lys Trp Met Tyr Val Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp 
435 440 445 

Leu Thr Gly Asn Asn Gly Ala Ser Val Thr He Asn Gly Asp Gly Trp 
450 455 460 

Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 

<210> 8 

<211> 572 

<212> DNA 

<213> Bacillus sp. KSM-S237 

<400> 8 



gatttgccga tgcaacaggc 


ttatatttag 


aggaaatttc 


tttttaaatt gaatacggaa 


60 


taaaatcagg taaacaggtc 


ctgattttat 


ttttttgagt 


tttttagaga actgaagatt 


120 


gaaataaaag tagaagacaa 


aggacataag 


aaaattgcat 


tagttttaat tatagaaaac 


180 


gcctttttat aattatttat 


acctagaacg 


aaaatactgt 


ttcgaaagcg gtttactata 


240 


aaaccttata ttccggctct 


tttttaaaac 


agggggtaaa 


aattcactct agtattctaa 


300 


tttcaacatg ctataataaa 


tttgtaagac 


gcaatatgca 


tctctttttt tacgatatat 


360 


gtaagcggtt aaccttgtgc 


tatatgccga 


tttaggaagg 


ggggtagaat atttcaagta 


420 


gtaataacat acaatactta 


taagttgttg 


agaagcagga 


gagcatctgg gttactcaca 


480 


agttttttta aaactttaac 


gaaagcactt 


tcggtaatgc 


ttatgaattt agctatttga 


540 


ttcaattact ttaaaaatat 


ttaggaggta 


at 




572 
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<210> 9 
<211> 609 
<212> DNA 

<213> Bacillus sp. KSM-64 
<400> 9 

agtacttacc attttagagt caaaagatag aagccaagca ggatttgccg atgcaaccgg 
cttatattta gagggaattt ctttttaaat tgaatacgga ataaaatcag gtaaacaggt 
cctgatttta tttttttgaa tttttttgag aactaaagat tgaaatagaa gtagaagaca 
acggacataa gaaaattgta ttagttttaa ttatagaaaa cgcttttcta taattattta 
tacctagaac gaaaatactg tttcgaaagc ggtttactat aaaaccttat attccggctc 
tttttttaaa cagggggtga aaattcactc tagtattcta atttcaacat gctataataa 
atttgtaaga cgcaatatac atcttttttt tatgatattt gtaagcggtt aaccttgtgc 
tatatgccga tttaggaagg gggtagaata tttcaagtag taataacata caatacttat 
aagttgttga gaagcaggag agaatctggg ttactcacaa gttttttaaa acattatcga 
aagcactttc ggttatgctt atgaatttag ctatttgatt caattacttt aataatttta 
ggaggtaat 



<210> 10 
<211> 37 
<212> DNA 

<213> artificial sequence 
<400> 10 

ttgcggatcc aacaggctta tatttagagg aaatttc 



<210> 11 
<211> 40 
<212> DNA 

<213> artificial sequence 
<400> 11 

gtatgttatt actacttgaa atattctacc ccccttccta 



<210> 12 
<211> 39 
<212> DNA 

2005-3033561 



— v 



24/ 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

609 



#M 2004-0628 



<213> artificial sequence 
<400> 12 

atatttcaag tagtaataac atacaatact tataagttg 



<210> 13 

<211> 20 

<212> DNA 

<213> artificial sequence 



<400> 13 

tcgctaccct tttattatcg 



#11 2 0 0 4 - 0 6 2 8 5 3 



1/E 



[mi] 



(JiSMDNA^T) 



(TSfcft'JDNAfTJn) 



(-hSMlDNABffi-) 



PCR(llHia) 




CT3£«lDNAHffr) 




V 



PCR(2Hlg; SOE-PCR) 



S. B E-CS[^^'S)^P ; E-$ I -K5'l* < ^^ :h ' fcDNAlSfS 



[HI 2] 



pHY-S237 

237UB1 \EPlDNf 



3C 



Ba/#tHI ^ SyEPlUPr 

237UB1 fc^ pcRdieia) 



BaniHl 



S237RV 



1 + I 



□ 



S237RV 



^/PCR(2|el@; SOE-PCR) 




'ye -10 fltt 

ATATTTCAAGTAGTAATAACATACAAT 



(tc<DSH5*J ttgagtcaagtagtaataatatagata) 




pHY300PLK 

+ 



Smal 



pHY-S237EPl 
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^-v: i/E 



mm2 005-3033561 



#11 2004-062853 

Sfrffi 2004-062853 
50400370591 

mm 

« 16^ 3 B 8 B 



^-v: l/E 

#11 2004-062853 

ffl i a i i tt m. 



KBU** [ 0 0 0 0 0 0 9 1 8 ] 

! , 0 1 9 9 0^ 8^240 
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